
University Graduate Committee

Graduate Curriculum

Proposal for New Graduate Course

1. New course effective with what term and year? (i.e., Spring 2007): 
Fall 2007
2. College: CENS
3. Department:CENE
4. Course Subject/Catalog Number: CENE 545
5. Units: 3
6. Co-convened with:      
(Must be approved by UGC prior to submission to UCC. Both course syllabi must be submitted.)
7. Cross-listed with:      
(Must be approved by UGC prior to submission to UCC. Both course syllabi must be submitted.)
8. Long Course Title: ADVANCED TRAFFIC SIGNAL SYSTEMS
9. Short Course Title (30-character maximum, including spaces): ADVANCED TRAFFIC SIGNAL SYSTEM
Catalog Course Description (60-word maximum): Advanced traffic concepts including signal system coordination.  Each student develops a traffic engineering topic as both a teaching module and a term paper.  Students develop applied macro and micro traffic computer models using industry standard software.  3 hrs. lecture.

10. Grading Option:
 FORMCHECKBOX 
 letter grade

 FORMCHECKBOX 
 Pass/Fail

 FORMCHECKBOX 
 Both

11. May this course be repeated for additional units?

 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

12.b. If yes, what are the maximum units allowed?      
12.c. If yes, may course be repeated from additional units in the same term?









 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

13. Please check ONE of the following that most accurately describes the format of the course:

 FORMCHECKBOX 
 Lecture Only

 FORMCHECKBOX 
 Lab Only

 FORMCHECKBOX 
 Lecture and Lab Combined

 FORMCHECKBOX 
Clinical

 FORMCHECKBOX 
 Research


 FORMCHECKBOX 
 Seminar

 FORMCHECKBOX 
 Field Studies

 FORMCHECKBOX 
 Independent Study

 FORMCHECKBOX 
 Activity

 FORMCHECKBOX 
 Supervision


13b. If the course will be delivered electronically, check ONE of the following:



 FORMCHECKBOX 
 Web



 FORMCHECKBOX 
 ITV



 FORMCHECKBOX 
 Other (hybrid, for example). Please explain:      
14. Prerequisites: (must be completed before taking proposed course): CENE 420 or CENE 541
15. Corequisites: (must be completed with proposed course):      
16. If course has no requisites, what consent will be required for all sections?
(Check only one.)


 FORMCHECKBOX 
 Instructor Consent



 FORMCHECKBOX 
 Department Consent



 FORMCHECKBOX 
 No Consent Required.

17. Justification for new course (including unique features, if any): Provides additional course for Master of Engineering and anticipated Master of Science in Engineering programs.
18.
Is this course required for a new plan?
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No
If plan has not been approved, you must also submit a plan form that includes the addition of this course.
18.b. If yes, has the plan been approved?
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

18.c. When?      
18.d. Name of plan:      
19. Does this course duplicate content of existing courses?
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No


19.b. If yes, list every course with duplicate material and estimate the percentage of duplication.      
Letters of support from each department with a course listed above must accompany this form.
20. Will this course affect other academic plans, units, or enrollment?  FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

Letters of support from each department affected must accompany this form.
21. Names of current faculty qualified to teach this course: Craig Roberts and Clyde Holland
22. If this course requires additional faculty, space, or equipment, how will these requirements be met?      
23. Will present library holdings support this course?
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

24. Approvals
                             [image: image1.png]


                                                                               11/15/06
_____________________________________________________________________
Department Chair (if appropriate)






Date

_____________________________________________________________________
Chair of college curriculum committee






Date

_____________________________________________________________________
Dean of College








Date

For University Graduate Committee use only

Approved: ___________________________________________________________










Date
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CENE 545-Section 2


Advanced


Traffic


Signal Systems

Preliminary Draft
Fall Semester 2007

3 Credit Hours


Syllabus (initial dated 8/28/2006)

Instructor: 
Craig Roberts, Ph.D., P.E.


Associate Professor

Department of Civil and Environmental Engineering
Room 322G, Engineering and Technology Building No. 69 

Phone:  (928) 523-0651

E-mail: craig.roberts@nau.edu
Office Hours (subject to change)


Monday
11:00 a.m. - 12:00 noon. 
Office Hours (Students Welcome)


Wednesday
11:00 a.m. - 12:00 noon.
Office Hours (Students Welcome)


Other Times
Available at all times unless posted “Do Not Disturb” on my door.  (“Do Not Disturb” applies even when I am in my office.

Class Schedule:
Class: 2:20 a.m. - 3:35 p.m. on Tuesday and Thursday (Room 321/144)
Catalogue Description:  Study of advanced traffic signal systems.
Course Prerequisites and Corequisites:  
Prerequisite:  CENE 420 Traffic Studies and Signal Systems

Required or Elective:  This course is an elective for the Civil Engineering Program and is an elective for the Environmental Engineering Program.
Required Materials: 

1. Traffic Engineering (Third Edition) by Roger P. Roess, Elena S. Prassas, and Willian R. McShane, copyright 2004, Prentice-Hall, Inc., ISBN 0-13-42471-8.  Do not get the first or second edition, as it is not useful. 

2. Personal eInstruction CPS RF “Student Response Unit” (a clicker).

3. Handouts of Technical Material (Provided by Instructor)

4. As posted in “Class Folder” and/or “Class Web Site” throughout the course.

ABET Targeted Outcomes:  Criterion 3 Outcomes b, c, f, and i; Criterion 4 Component (b).
Topics Covered:  Students will master an introductory knowledge of selected advanced traffic engineering concepts, studies, solutions, and devices.  Primary topics include (1) signal system operations hardware and software, and (2) signal system coordination concepts, design, software, and hardware.  Students will develop case studies that will aid in teaching them and future students these concepts.  Given time, one or more additional topics will be studies including (1) introduction to mass transit issues (transit priority), (2) consideration of pedestrian issues, (3) consideration of bicycle issues, and (4) and traffic impact studies, all vis-à-vis traffic signal systems design and operation.

Course Goal:  Students will master an introductory knowledge of selected advanced traffic engineering concepts, studies, solutions, and devices.

Specific Course Outcomes:

1. Students can demonstrate the ability to design a phase plan for a localize intersection, including its analysis for capacity and MOEs using HCM methods (a deterministic approach).  They will then prepare designs using SYNCHRO software (or similar deterministic modeling software) and SIMTRAFFIC software (or similar stochastic microscopic modeling software).  They will compare, critique, and understand the reasons for the differences these three design tools produce.  A case study will be developed.

2. Students can use SYNCHRO software (or similar) to provide the initial design of a coordinated multi-signal system.  They can then modify the SYNCHRO “solution” to provide an improved design.  Through field trips they will observe and appreciate the need and methods to field tweak their design.  A case study will be developed.
3. Students can use SIMTRAFFIC software (or similar) to provide the initial design of a coordinated multi-signal system.  They can then modify the SIMTRAFFIC “solution” to provide an improved design.  Through field trips they will observe and appreciate need and methods to field tweak their design.  A case study will be developed.
4. Students can interpret the industry standard references—Highway Capacity Manual—and apply its methods and interpretations to data to perform arterial capacity analysis.  A case study will be developed.

5. Students can explain and program an electro-mechanical traffic signal controller.  A case study will be developed.

6. If time allows, students can explain the basic concepts and methods used to implement transit priority signal timing and qualitatively evaluate its impacts on vehicular traffic flow.  A case study will be developed.

7. If time allows, students can explain multiple ways to accommodate pedestrian traffic and the tradeoffs between safety, traffic and pedestrian/vehicular MOEs.  A case study will be developed.

8. If time allows, students can explain multiple ways to accommodate bicycle traffic and the tradeoffs between safety, traffic and bicycle/vehicular MOEs.  A case study will be developed.

9. Students can perform a basic traffic impact analysis and outline a typical report that would accompany it.  A case study will be developed.

Graduate level student work:  This is a graduate level advanced course and the instructor’s methods and conduct differ from those used in a typical undergraduate classroom.  Each student’s learning strategies and methods will likewise differ.  The classroom and teaching/research laboratory are managed in an informal manner.  Students will self-learn much material based on what each thinks is needed to progress the assigned work.  Emphasis is placed on learning from other students and experimentation in the lab and in the field wherein various designs are iterated as each student increases her or his abilities.  The instructor’s role focuses on mentoring and assisting students in searching for sources of knowledge, both from references and experts in the field.  A special emphasis is placed on students developing case studies to teach what they have learned to others.  It is through the teaching of a subject to others that it is best mastered. 

Grading Scheme:
The following grading scale pertains to all work.  At the discretion of the instructor, all of the student grades on any quiz, exam, homework, or other exercise may be increased (but not lowered).  Extra credit questions may be given on any quiz, exam, and homework that can add points to the normal grade for that quiz, exam, or homework.

90.0 - 100.0   ( A

80.0 -   89.9   ( B

70.0 -   79.9   ( C

60.0 -   69.9   ( D

59.9 or lower ( F

Course Evaluation:  These weightings will be given to each student’s work to determine her or his overall grade in the course:

CENE 420 Undergraduate Students

Average of Case Studies
55%

Average of Quizzes and/or Homeworks
10%
Average of Tests
20%

Professional Development(1)
  5%

Final Exam(2)
10%

100%

Footnotes

 (1) Participation in a professional society is a critical part of the life-long learning required to maintain technical competence in an engineering discipline.  Students will be expected to participate in the Student Chapter of ASCE or ITE or a pre-approved alternate professional society.  Attending meetings and/or project work sessions and serving as officers and/or committee chairpersons are typical activities that indicate participation.  Students also be expected to join ITE (Institute of Transportation Engineers) as student members (free).

(2)Students who maintain an average of 92.0 will be exempt from the Final Exam.  However, this requires that the Student complete all homework and Lab assignments.  In addition, the last two homework, quizzes and/or Case Studies assignments must receive a grade comparable with the Student’s previous assignments.

Student Code of Conduct:  Students are expected to perform class activities in keeping with standards of the NAU Code of Conduct, detailed in Appendix C of the Student Handbook (http://www.nau.edu/~stulife/conduct.html) and the Policy on Academic Dishonesty detailed in Appendix G of the Student Handbook (http://www.nau.edu/~stulife/dishonst.html).  

Though students are encouraged to help each other on homework, each homework must reflect the individual student’s efforts.  Appropriate action will be taken towards any student suspected of violation of the Code of Conduct, the Policy on Academic Dishonesty, and/or the Professional Code of Conduct.

Professional Code of Conduct:  Exceptionally high standards of honor and integrity are fundamental and essential to the study and practice of engineering.  Academic preparation for the profession must be conducted in an atmosphere which fosters these values.  Therefore, in addition to the student Code of Conduct, the College of Engineering and Technology has adopted this Professional Code of Conduct (CET Policy 18).

All students are expected to conduct themselves professionally.  Violation of the National Society of Professional Engineers (NSPE) Code of Ethics (http://www.nspe.org/eh1-code.asp) or the Association for Computing Machinery (ACM) Code of Ethics and Professional Conduct (http://www.acm.org/constitution/code.html) may lead to dismissal from the College’s academic programs.  Copies of these codes are available in the Office of the Dean.

· Selected University Policies Of Particular Concern to Course Activities:  See separate class handout titled “NAU Policy Statements” that contains Policies on “Safe Environment Policy”, “Students with Disabilities”, “institutional Review Board”, Academic Integrity”, and “Academic Contact Hour Policy.”

